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A novel method of stabilization of diazonium ions by
immobilization onto an ion-exchange resin support have
been developed. The resin immobilized diazonium ions
have been used to synthesize the physiologically
important 3-arylazoindoles in good yield.
Reagents immobilized on ion-exchange resin and
polymer support have been extensively used in
organic synthesis because of several advantages
the technique offers. Several reviews on the
subject are available'". In the course of our study
on the diazocoupling reaction, we have devised a
method for immobilization of arenediazoniurn ions
on an ion-exchange resin support. The resin
immobilized diazoniurn ions have been
subsequently used for the synthesis of the usual
azo compounds' and the triazenes",
Results and Discu.ssion
The procedure for immobilization of diazonium
ion involves diazotization of the aromatic amines
by using NaN02 and HCl and passing the
diazoniurn ion solution through a column of
Amberlite-IR-120(Na+). Diazoniurn ions were
exchanged for Na+ ions on the cation exchange
resin and thus immobilized. The diazonium ion
content in the dry loaded resin was found to be 2.4
m mole/g of resin. The loaded resin was stored at
room temperature and the diazonium ion content
was found to remain constant over a period of 10
weeks. Immobilization of diazonium ions on ion-
exchange resin is in fact an excellent method for
their stabilization. The resin immobilized
diazonium ions can be used to carry out
diazocoupling reaction with several substrates in
organic solvents.
We report herein a method for the 'solid phase'
diazocoupling reaction of indole to give the 3-
Note
arylazoindoles. The target molecules have been
synthesized by E. Fischer and subsequent studies
have revealed th~ \mportance ~f these. c~m.,v.ounds
for their antituberculostatic activity and
heteroauxinal property", In the classical synthesis
of these compounds, diazoniurn ions in acidic
solution was brought into reaction with an
alcoholic solution of indole. This method of
synthesis gives unsatisfactory yield of the target
molecule because of several acid auto catalyzed
side reactions which were competitive to the
diazocoupling reaction9•IO• These side reactions
lead to multiplicity of products necessitating
tedious chromatographic procedure for isolation
and purification of the 3-arylazoindoles. In the
present study, it has been observed that using the
'solid phase' technique of diazocoupling reaction,
not only the yield of the 3-arylazoindole improved
considerably but also the purification procedures
could be simplified.
In a typical run, diazonium ions were grafted
onto Amberlite-IR-120(Na+). The resin
immobilized diazonium ions were brought into
reaction with a solution of indole in cyclohexane.
Cyclohexane was found to be the most suitable
solvent as indole is highly soluble in it whereas the
other products were not soluble. Consequently, the
product, 3-arylazoindoles remained in the resin
beads. This observation permitted the use of indole
in excess of the stoichiometric requirement without
contaminating the products. This is an additional
advantage of the procedure. The 3-arylazoindoles
were recovered from the resin by extraction with
95% ethanol in a soxhlet extraction apparatus.
Removal of solvent under reduced pressure gave
coloured products which were recrystalized from
benzene in 55-78% yield. The reaction sequence is
shown in Scheme I. All theproducts 1a-g were
characterised by their spectral (JR, UV and
IHNMR) data and their physical data are given in
Table 1. TLC of all the products on Silica gel - H
plates with appropriate eluant gave a single spot
indicating that only 3-arylazoindole was formed.
Elaborate purification of the _products was
unnecessary. Compound la and Ib were identified
by comparing the m.p. and colour reactions
reported in the literature I I • la gave a violet
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colouration on addition of NaOH solution and Ib
gave an orange colouration. Rest of the 3-
arylazoindoles were identified by spectroscopic
methods.
On addition of 10% NaOH to an alcoholic
solution of these compounds, a shift in the
absorption maxima was observed which was found
useful for identification of the products as the 3-
arylazoindoles (Table 1). As reported in the
literature'f for 3-arylazoindoles, the characteristic
absorption around 350-380 om shifted to 480-550-
nm on addition of alkali whereas for 2-
arylazoindoles, the shift was observed from around
420 om to 470 nm. This appears to be a
convenient method for identification of the 3-
arylazoindoles.
Experimental SeetioD
The UV spectra were recorded on a Hitachi
U3210 Spectrophotometer; IR spectra on Perkin
Elmer 1600 Ff -IR Spectrometer, in KBr pallets;
and IH NMR spectra in CDCI) on EM-390, 90
MHz instrument using TMS as internal standard.
Elemental analysis of the products was obtained in
a Carbo-Erba 1106 instrument.
Aromatic amines, indole and Amberlite-IR-120
(Na+) cation exchanger. (20-50 mesh, Styrene-
DVB8%) was washed and purified before use.
Immobilization of diazonium ions was carried
out according to procedure reported earlier.
Diazonium ion content was ascertained by a
reductometric titration procedure':" using 57%
hydroiodic acid.
Table I-Physical data of 3-arylazoindoles I
Product Colour Yield· m.p. Rf Mol.formula Found % (Calc.) UV (nm)
(%) °C C H N A..nax(95%EtOH)A..wu
la Red 62 134-36 0.90· CI4HION.02 60.40 3.54 24.44 382 550
(lit. 11134) (60.43 3.59 24.46)
Ib Red 78 179-80 0.65b CUHION]Cl 63.48 3.78 19.22 381 447
(lit. 11178) (63.51 3.78 19.28)
Ie Brown- 60 185 O.72e C1.HION]Br 54.33 3.25 16.47) 354 517
ish red
(54.36 3.23 16.50)
Id Brown 55 198-200 O.72d C1.H11N]O] 54.21 3.55 16.50 350 480
S
(54.19 3.54 16.45)
Ie Red 71 113 0.66c CI5HI3NjO 69.28 4.98 19.59 383 484
(69.23 5.00 19.61)
1f Red 71 114 0.72' CI4H9Ns04 51.55 2.73 26.01 381 511
(51.53 2.76 26.07
Ig Red 75 152 0.65& CI4H9N402C 53.77 2.90 21.79 348 580
I
(53.76 2.88 21.76)
·Yield on the basis of loading
Eluant: (a) Benzene-Dioxan (95:5); (b) Dioxan; (c) Benzene-Dioxan (5.2); (d) Dioxan-Benzene (8:2); (e) Dioxan-Ethyl acetate
(I: I); (f) EtOAc-Dioxan; (g) Benzene-Dioxan (4: I)
"after addition of 10% NaOH to EtOH solution.
General procedure for synthesis of 3-
arylazoindoles la-g. A solution of indole (0.05
moles) in 75 mL of cyclohexane was added to 5 g
of resin immobilized diazonium ions with constant
stirring at room temperature. The reaction occured
instantaneously as was evident from the change in
colour of the resin beads to black. Stirring was
continued for .about 30 min. The resin was
recovered, washed several times with water, dried,
washed with cyclohexane and then dried under
vacuum (50 mm Hg) over P20S' The products were
obtained by extracting the beads with 95% ethanol.
Removal of the solvent uner reduced pressure gave
the desired azo products. IHNMR (CDCI3) for 1a :
9.4 (lH, broad, N-H), 8.3-8.1 (8H,m), 5.4 (lH, c..
H); for Ib : 9.4 (lH broad, N-H), 8.2-8.0 (8H,m),
5.4 (IH, C2-H); for ld : 9.4 (IH, broad, N-H), 8.3-
8.0 (8H,m), 5.4 (IH, C2-H); for Ie : 9.4 (lH,
broad), 8.2-8.0 (8H,m), 5.4 (lH,C2-H), 3.7 (8,3H);
for 1f: 9.5 (NH), 8.4-8.1 (7H,m), 5.4 (IH); for 19:
9..5(NH), 8.3-8.1 (7H,m), 5.5 (IH).
In conclusion, it may be mentioned that the 3-
arylazoindoles can be synthesized in good yield
under biphasic condition using resin immobilized
diazonium ions and in an organic solvent. Under
the condition, acid/base catalyzed side reactions
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and decomposition of the 3-arylazoindoles can be
eliminated.
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